Recent studies in high-income industrialized countries have shown that equivalence scales are income-dependent. We investigate whether this dependence also holds in poorer, services oriented countries, by considering the example of Cyprus. We also examine whether household economies of scale and relative children costs differ.
Introduction
Equivalence scales relate the incomes needed by different household types in order that all household types attain the same prespecified living standard. The identification of equivalence scales is crucial for applied inequality and poverty measurement as well as for the evaluation of social security.
Numerous studies have assumed that equivalence scales are constant at different income levels or living standards, 'independent of base.' While this assumption is convenient for econometric analysis, recent work by Donaldson and Pendakur (2004) and Koulovatianos et al. (2005) reports evidence that equivalence scales are decreasing in income.
1 Both papers use data from high-income industrialized countries, i.e. from Canada in Donaldson and Pendakur (2004) , and from Germany and France in Koulovatianos et al. (2005) .
Besides household size and composition, equivalence scales are influenced by many other characteristics, like relative prices and consumption patterns. So, their properties may differ substantially between richer and poorer countries. In order to investigate this issue, the present paper uses data from Cyprus, which is less industrialized and poorer than Canada, Germany, or France (for instance, the per-capita GDP of Cyprus is about 40% lower than in Germany). Apart from expenditure data, a popular way to derive equivalence scales is the use of survey data, see e.g. van Praag and Ferrer-i-Carbonell (2004) for an overview.
The present analysis is based on survey data employing the method of Koulovatianos et al. (2005) .
The paper is organized as follows. In the next section we briefly describe the survey method and our data set. Section 3 is devoted to the income dependence of equivalence scales and compares our scale values with those of previous studies. Properties of equivalence scales in different countries are compared in section 4. For this comparison we employ the model of Banks and Johnson (1994) in which equivalence scales are decomposed into relative costs of children and economies of scale in consumption. Finally, section 5 contains some concluding observations.
Methodology and Data
Our survey method is based on eight hypothetical families of different size and composition.
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We prespecify a reference income for the single childless-adult household, and leave gaps next to the remaining seven family types, i.e. single-parent families with one, two or three children, childless couples and couples with one, two, or three children. We ask our respondents to fill in the gaps, putting the after-tax family income (equivalent income) that brings these household types to the same living standard as the reference household. Dividing the equivalent income of a household type by the reference income gives the household type's equivalence scale. There are five tables with identical structure, each of them providing a different reference income for the single-adult (reference) household. Throughout the paper we index reference incomes by 1, 2.5, 4, 5.5 and 7, in order to show how many poverty lines each reference income is.
Our sample comes mainly from the Greek part of Nicosia and also from the cities of Larnaca and Limmasol. We conducted the study in June 2000 with 130 respondents. 3 The study by Koulovatianos et al. (2005) confirmed that our method is rather robust and not substantially biased by the personal characteristics of respondents.
2 We tell our respondents to assume that adults are of age between 35 and 55, and children between 7 and 11. For further details see Koulovatianos et al. (2005) . 3 Further details of our sample are stated in the appendix. Table 1 gives an overview of our data by stating mean equivalence scales of the seven household types for each reference income. The symbol "A" stands for one adult and "C" for one child in the household. 4 Underneath each of the sample means is the corresponding sample standard deviation, appearing in parentheses. Obviously, mean equivalence scales are decreasing with increasing reference income. In order to test the statistical significance of this pattern, we perform tests of differences of means for every two consecutive means for each household type. Because all values are reported by the same group of individuals, they are not independent. Therefore, the tests we perform are t-tests of differences of pairs of observations. For all household types, the decrease of equivalence scales is statistically significant at the 99% level. So, the results of Donaldson and Pendakur (2004) and of Koulovatianos et al. (2005) obtained for the G8 countries Canada, Germany, and France, are also confirmed for a comparatively poorer country, Cyprus.
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Average Equivalence Scales and Comparisons with Other Studies
In Table 2 we compare our average equivalence scales across reference incomes with the estimates of Lyssiotou (1997) who derived equivalence scales for Cyprus using expenditure data. We observe that our averages across reference incomes are similar for two-adult households, whereas for one-parent households our scale values are substantially higher. It is easily verified from Table 2 that, according to the scale values of Lyssiotou, the income needs of children in two-adult households are higher than in single-adult households. In our opinion, this is not very plausible, given the presence of household economies of scale and given the fact that there is more adult time in two-adult households for child care. The asymmetry between children costs of single-versus two-adult households in the data of Lyssiotou (1997) might stem from the fact that single parents are typically poorer. Generally, in a consumer-expenditure analysis this clustering might lead to downwards biased estimators for single-adult equivalence scales. 5 For our scale values, the average children weights range between 0.28 and 0.32 for all family types. This is very close to the equivalence scales used by the OECD where each child always receives a weight of 0.3. 
Relative Children Costs and Economies of Scale in Consumption
In the previous section we saw that equivalence scale are decreasing with reference income.
This decrease may stem from increasing economies of scale in consumption, or by decreasing relative costs of children, or by both. We use the structural analysis of Banks and Johnson (1994) in order to disentangle both effects. In Table 3 we present results from a regression of the form,
E i,k is the equivalence scale stated by respondent "i" and corresponding to reference income "k". Variable A is the number of adults and C is the number of children in the given household type. So, A and C define the household type, parameter α captures the relative cost of children, and parameter θ captures the extent of economies of scale in household consumption. A higher value of α corresponds to higher relative children costs whereas a higher value of θ implies lower economies of scale in consumption. PERSONAL i is the vector of personal characteristics of each respondent i which were also surveyed in our questionnaire.
In all cases, most of the personal characteristics of our respondents were either insignificant or not robust with respect to alternative model specifications. Therefore, we only report the estimatesα andθ in Table 3 , for each reference income, k (k = 1, 2.5, 4, 5.5, 7). It is obvious that bothα andθ decrease, i.e. both relative child costs decrease and economies of scale rise as living standards go up, which means that both effects are contributing to the decrease of equivalence scales.
We perform Wald tests to compare our estimators ofα andθ for Cyprus with these of Germany and France. 6 The estimators for relative children costs,α, in Cyprus are always higher than these of both Germany and France at the 5% level which explains our observations from Table 2 , that Cyprus always has higher equivalence scales in families with children. In contrast, Germany and Cyprus have similar economies of scale, captured byθ, and, with two exceptions (reference incomes 1 and 5.5), theθ's of Cyprus are also similar to the French ones.
The varying relative costs of children across countries highlights the importance of cultural differences and differences in relative prices for the determination of equivalence scales.
For instance, expensive private tutoring for primary-school pupils is rather common in Cyprus, which may be part of the higher children costs.
Conclusion
The goal of the present paper was to compare properties of equivalence scales between richer and poorer countries. As in Koulovatianos et al. (2005) , equivalence scales are also decreasing in Cyprus, which implies that this property seems to be rather robust also for 6 In each case we compare the countries in pairs, e.g. Cyprus with Germany.
6 poorer countries. However, relative costs of children vary substantially across countries which means that cultural differences and/or differences in relative prices may have a significant effect on equivalence scale
We also compare our subjective equivalence scales of Cyprus, averaged across incomes, with these of Lyssiotou (1997) derived by an analysis of expenditure data. This comparison shows that both estimates are quite close for the two-adult households. Yet, single-adult equivalence scales in Lyssiotou (1997) are much lower than ours. This difference might stem from a systematic tendency to underestimate child costs of single-adult households in expenditure analyses because this family type is, in general, poorer. a Survey data taken from Koulovatianos et al. (2005) . German data are from 1999 and French data are from 2002. b Econometric estimates from consumer data, Lyssiotou (1997) : the smaller number reported is the equivalence scale for children of age between 0-11 and the higher equivalence scale pertains children of age between 11-17 c Average equivalence scale among all income levels. In brackets: equivalence scales of the highest and lowest reference-income level. .2 * One of the respondents who were living with their parents also had a partner and two children. ** 14 out of the 53 highly educated respondents in our sample had finished a technical school (3 years of higher education).
